In recent years, there has been a significant shift of health care delivery to nonacute care settings. However, research on staffing and resources dedicated to infection prevention and control (IPC) in these settings is lacking.
In recent years, there has been a significant shift of health care delivery from acute care hospitals to long-term and ambulatory care settings, such as long-term care, rehabilitation centers, hospital outpatient clinics, physician offices, and other community-based settings. 1, 2 The increasing complexity of patients, use of invasive devices and procedures, and increased prevalence of antibioticresistant infections has resulted in unique challenges to infection prevention and control (IPC) in nonacute settings. 3, 4 In addition, outbreaks of health care-associated infections (HAIs), such as hepatitis C and parainfluenza virus, have been reported in these nonacute care settings. [5] [6] [7] For these reasons, there has been increased focus on IPC in these settings from accrediting and regulatory organizations. Although acute care hospitals and dialysis facilities represent most facilities in the National Healthcare Safety Network, surveillance efforts and reporting requirements have now been extended to nonacute care settings, such as long-term acute care hospitals, ambulatory surgical centers (ASCs), psychiatric and rehabilitation hospitals, and nursing homes. 8 In addition, long-term care facilities (LTCs) are now required by the Centers for Medicare and Medicaid (CMS) to have an established IPC program, 9 and ambulatory care settings that are licensed under a hospital's CMS Certification Number are subject to Joint Commission regulations and inspections. 10 The Centers for Disease Control and Prevention's Healthcare Infection Control Practices Advisory Committee published IPC recommendations and guidelines specific to the outpatient setting. 4 The guidelines include 5 components: administration, training, and education; surveillance and public reporting; standard precautions; injection safety; and environmental cleaning and disinfection. These guidelines, most recently updated in September 2016, provide a framework and checklist for infection preventionists (IPs) to implement, monitor, and evaluate infection prevention programs and activities within the outpatient care setting. 4 In conjunction with U.S. health care reform initiatives, the CMS holds health care facilities accountable to address the Institute for Healthcare Improvement's Triple Aim, which includes improving the patient experience (including quality and safety), reducing health care delivery costs, and improving population health outcomes. 11 With the increased shift in health care delivery from traditional acute health care facilities to outpatient settings, it is imperative that health care delivery in this setting is provided using optimal IPC standards to ensure positive patient experiences and outcomes.
IPs play a major role in IPC efforts in health care settings, conducting surveillance and instituting evidence-based practices to stop disease transmission. Multiple studies have been conducted to examine IP staffing and role in the acute care environment. [12] [13] [14] However, to date, there is a paucity of research of the IP role in implementation of infection control activities and the staffing and resources dedicated to infection control outside of the acute care setting. Better understanding of the oversight that IPs provide and best practices related to infection control in these settings is needed to set benchmarks and improve practice. To fill these gaps, the aim of this study is to describe IP staffing, roles, and resources in nonacute care settings. A secondary aim is to examine differences in staffing, resources, and support for IPC across different types of nonacute care settings.
MATERIALS AND METHODS

Survey methods
The data for this analysis come from the APIC MegaSurvey conducted in 2015. As part of this survey, all active APIC members were invited to participate in an online survey designed to measure the current practice environment for IPs. A description of the survey tool and data collection is provided elsewhere. 15 The survey was exempt as determined by the Western Institutional Review Board (FWA IRB No. 00000533). Of 13,050 eligible APIC members, 4,079 (31%) completed the survey.
Data sources and variables
The analysis presented in this article was limited to IPs employed in settings outside of acute care hospitals. IPs employed in military hospitals and facilities, Veterans Affairs, and federal, legislative, or regulatory agencies were excluded, as were those employed in academic or consultant capacity because the specific type of setting in which they practiced could not be ascertained from the survey. Additionally, IPs employed in correction or detention centers, dental clinics, schools, and dialysis centers were excluded due to very few numbers.
The data used in this analysis included IP demographics, such as IP setting type (ASC, inpatient behavioral or mental health, clinic or outpatient services, home or hospice care, long-term care, or longterm acute care); position level (senior management, director, manager, or coordinator-practitioner); job function (IPC, nursing administrator or executive, nurse, quality improvement or patient safety, or other); percent of time dedicated to IPC; certification in infection control (yes or no); highest educational level (associate or less, bachelor's degree, or master's degree and above); age; primary discipline (nursing versus nonnursing); and intention to leave IPC in next 5 years (yes, no, or unsure). Facility demographics data collected in the survey included location (urban, suburban, or rural) and primary responsibility as an IP (works in single facility, multiple facilities, or corporate role). Categorical (yes or no) data on IPC resources available in the survey included the presence of an infection control committee, relationship with the local health department, help with secretarial functions, data support, electronic medical record support, and use of an HAI surveillance system (externally or internally developed versus none). Data on hours and work schedule and time commitment to different infection prevention activities were also collected (defined as percent of time spent on identification of infectious disease processes, surveillance and epidemiologic investigation, preventing or controlling the transmission of infectious agents and HAIs, employee and occupational health, management and communication, education and research, environment of care, and cleaning, sterilization, disinfection, and asepsis). IP staffing data included the number of IPs in the facility; average daily inpatient census or average daily number of visits for clinics or outpatient settings; and average number of procedures per day for ASCs. The average number of visits for home health care facilities was not reported because of very few numbers.
Statistical methods
Descriptive statistics including frequencies and percentages, means, and SDs were computed to describe the sample. To examine differences in facility and demographic characteristics by type of nonacute care setting, bivariate analyses were conducted using χ 2 test, Fisher exact test, or Kruskal-Wallis rank-sum test as appropriate. P values <.05 were considered statistically significant.
RESULTS
Overall respondent and facility demographics
In total, 861 IPs (21% of total survey responses) were employed outside of the acute care hospital setting. They represented IPs working in ASCs (n = 283, 33%), LTCs (n = 196, 23%), long-term acute care facilities (LTACs) (n = 171, 20%), inpatient behavioral or mental health (n = 104, 12%), clinic or outpatient services (n = 85, 10%), and home care or hospice services (n = 22, 3%). Most of the respondents were from the United States (94%) and employed in a single facility (n = 617, 76%). Respondent and facility characteristics are presented in Table 1 . Most facilities were located in suburban (n = 367, 43%) or urban (n = 333, 39%) settings.
The primary job function of half of the respondents was IPC (n = 421, 49%), followed by nursing administration (n = 152, 18%), quality improvement or patient safety (n = 79, 9%), nursing (n = 71, 8%), and other (n = 138, 16%). Half of these positions were considered to be on the coordinator or practitioner level by their organization (n = 428, 50%), followed by manager (n = 200, 23%), and director level (n = 153, 18%); only a small proportion were considered senior management (n = 74, 9%).
Half of the respondents reported that their highest degree earned was a bachelor's degree (n = 386, 45%), a third reported an associate degree or below (n = 290, 34%), and 21% reported having earned a master's degree or above (n = 177). More than half of the respondents had worked in health care for >16 years prior to becoming an IP (n = 490, 57%); however, the respondents were new to IPC, with half reporting they had been working in IPC for ≤5 years (n = 459, 54%). The largest proportion of respondents were in the 36-55 years of age category (n = 386, 45%), followed by ≥56 years (n = 363, 42%); few were in the 18-35 years of age category (n = 110, 13%). The primary discipline or background prior to becoming an IP for the respondents was nursing (n = 807, 94%); few respondents (n = 126, 15%) were Certified in Infection Control. Most reported that they expect to work in IPC in the next 5 years (n = 692, 81%).
Respondent demographics by type of nonacute care facility
The respondent and facility demographics by type of facility are presented in Table 1 . Certification in infection control and highest educational level attained differed significantly across different types of facilities. Few IPs across the different nonacute care settings reported they were certified, ranging from 26% in LTACs to 6% in ASCs (P < .01). Two-fifths of IPs employed in ASCs and LTCs held an associate degree or below, compared with one-third of IPs employed in LTACs and mental health facilities and one-fifth of IPs from clinics or outpatient settings and home health care (P < .01).
Overall staffing and responsibilities
Most respondents reported that less than half of their job was officially dedicated to IPC: 30% reported that they dedicated 26%-50% of their job to IPC, and another 28% reported that less than a quarter of their time was officially dedicated to IPC. In terms of staffing during routine times, the average number of hours per day reported by respondents was 8.67 ± 1.55, and the average number of days per week was reported as 4.74 ± 0.87. The respondents also reported that they were on call or available to field questions/be contacted after hours for an average of 3.35 ± 3.22 days per week, and an average of 1.8 ± 2.93 weekend days per month.
When asked about the proportion of time spent on the following IPC activities, on average, respondents reported that they spent the largest proportion of their time on surveillance and epidemiologic investigation (19% of their time), prevention of transmission (15%), identification of infectious disease processes (13%), education and research (12%), cleaning and sterilization and disinfection (12%), management and communication (12%), employee and occupational health (11%), and environment of care (11%).
IP staffing and responsibilities by type of nonacute care facility
The proportion of time dedicated to IPC differed significantly across types of nonacute care facilities (P < .01) ( Table 2 ). Over onethird of IPs working in LTACs, inpatient mental health, and clinics or outpatient services reported devoting most of their time (76%-100%) to IPC; in contrast, the amount of time spent on IPC in other nonacute care settings was lower. For example, half of IPs working in ASCs and one-third of IPs working in home health reported that they spent less than a quarter of their time on IPC.
Respondents across different types of facilities also differed significantly in their hours and work schedules (P < .05) ( Table 2 ). In addition, the reported average time commitment devoted to different types of IPC activities differed significantly by type of facility in all activity categories (P < .00), except for the percent of time devoted to employee and occupational health (P = .13). Overall, respondents from LTCs and LTACs spent more time, on average, on identification of infectious disease processes and surveillance than respondents from ASCs and home health. IPs employed in ASCs spent the largest proportion of their time on cleaning, sterilization, disinfection, and asepsis, whereas those employed in home health spent the largest proportion of their time on education and research, and on management and communication.
The mean number of IPs per facility reported in the survey was highest in clinics and outpatient settings, with 1.3 ± 0.7 IPs per facility, followed by 1.1 ± 0.6 IPs per facility in ASCs, 1.1 ± 0.6 per facility in LTCs, 1.1 ± 0.5 per facility in mental health, and 1.1 ± 0.4 per facility 
Overall resources and support for IPC
Although most reported the presence of an infection control committee (n = 629, 78%) and an established relationship with the local department of health (n = 651, 81%), few reported having help with secretarial functions (n = 201, 23%), data support (n = 122, 14%), or electronic medical record support (n = 274, 32%) ( Table 3 ). Over half of the respondents reported the use of an informatics application to assist with HAI surveillance (n = 451, 58%), developed either internally (32%) or externally (26%). When asked where the IPC program resided in the organizational structure of their facility, the largest proportion of respondents reported that IPC was housed in the department of nursing (n = 333, 41%), followed by quality and performance improvement (n = 240, 30%) or administration (n = 129, 16%).
IPC resources by type of nonacute care facility
IPC activities and resources by type of ambulatory care facilities are presented in Table 3 . Presence of an infection control committee and relationship with local health department differed significantly by type of facility (P < .01). For example, most mental health facilities had an infection control committee (94%), whereas the presence of a committee was reported by only half of home health care IPs (56%). The proportion of facilities reporting having help with data and electronic medical record support differed by type of facility (P < .01), but did not differ in terms of help with secretarial functions (P = .29), and there were no differences in the use of HAI surveillance systems (developed either externally or internally) by type of facility (P = .10).
DISCUSSION
In addition to studies of IPs in the acute care setting, [12] [13] [14] several studies have explored infection prevention staffing and resources in long-term care settings. [16] [17] [18] This study expands on that research by examining the IP role and staffing in other nonacute care settings, such as ASCs and outpatient clinics.
The results of this study indicate that IPs employed outside of acute care are experienced health care professionals; however, they are relatively new to IPC, with half reporting <5 years of experience in IPC. In the article presenting the overall findings from the MegaSurvey, Landers et al 15 reported that a lower proportion of respondents (41%) of the overall sample, including both acute and nonacute care IPs, fell into the less experienced category. The finding that the IP workforce outside of the acute care setting is less experienced in IPC than acute care IPs indicates that the inclusion of IPs in non-acute care settings is a more recent phenomenon. It also reflects that there is growing recognition of the importance of IPC 4.7 ± 0.9 4.6 ± 1.0 4.9 ± 0.6 4.9 ± 0.7 4.5 ± 1.2 5.0 ± 0.6 4.9 ± 0.9 .02 Avg. days per week on call (n = 632) 3.4 ± 3.2 2.4 ± 3.0 4.3 ± 3.1 3.7 ± 3.2 4.1 ± 3.4 2.9 ± 3.2 2.0 ± 2.9 <.01 Avg. weekend days per month (n = 643) 1.8 ± 2.9 1.1 ± 2.5 2.5 ± 3.1 2.2 ± 3.1 1.9 ± 3.3 1.6 ± 2.7 1.6 ± 2.9 <.01 Time spent on IPC activities, % Identification of infections (n = 692) 12.5 ± 9.8 8. 11.7 ± 9.0 13.0 ± 10.4 10.3 ± 7.6 9.7 ± 6.1 12.6 ± 9.8 13.2 ± 9.0 14.1 ± 12.2 <.01 Education and research (n = 716) 12.5 ± 9.0 13.9 ± 10.1 12.1 ± 8.5 10.3 ± 6.5 10.8 ± 7.0 14.9 ± 10.4 14.9 ± 10.7 <.01 Environment of care (n = 697) 10.6 ± 7.3 12.9 ± 8.1 8.0 ± 5.5 8.6 ± 4.4 10.7 ± 6.4 12.8 ± 9.5 10.9 ± 13.3 <.01 Cleaning and sterilization (n = 678) 11.8 ± 11.6 19.5 ± 14.5 6.2 ± 5.3 6.3 ± 3.7 6.7 ± 3.7 14.1 ± 10.7 4.4 ± 3.3 <.01
NOTE. Values are n (%), mean ± SD, or as otherwise indicated. Percentages may not add up to 100 because of rounding. ASC, ambulatory surgery center; Avg., average; IP, infection preventionist; IPC, infection prevention and control; LTAC, long-term acute care facility; LTC, long-term care facility; Mngmt, management; Occ., occupational. (14) 50 (18) 17 (9) 19 (11) 14 (13) 20 (24) and the need to include IPs in long-term and ambulatory care settings, which parallels the increasing awareness of the infection prevention characteristics of high-reliability organizations. 19 Prevention of infection and implementation of evidence-based practice requires understanding of infectious disease transmission concepts; therefore, training specific to IPC is essential. The MegaSurvey did not collect information on the specific type of training in IPC; therefore, we could not assess specifically how well prepared were the IPs employed in these settings to conduct IPC activities. However, we found that few respondents were Certified in Infection Control. For example, only 6% of IPs in ASCs reported being certified. This is concerning given that ASCs are a high-risk setting because of the complexity of procedures performed and the need for proper sterilization and disinfection practices. A CMS assessment of infection control practices in ASCs found that two-thirds of facilities had at least 1 IPC lapse, with the most common lapses including the use of single-dose medication vials for >1 patient, issues with reprocessing of equipment, and handling of blood glucose monitoring equipment. 20 Certification in IPC has shown to be associated with lower infection rates 21 and higher perception of evidence for IPC practices.
14 Therefore, efforts to improve certification levels among IPs outside of acute care in settings such as ASCs have the potential to improve IPC practice. Additionally, targeting IPs outside of acute care for training and education is an important area of opportunity for APIC, given the relative inexperience in IPC of IPs in these settings and the unique challenges to IPC outside of acute care.
Findings from this study indicate that IP staffing across different types of settings varies, with the average number of IPs highest in clinics and outpatient settings and lowest in home health care. However, the staffing data presented here are subject to sampling bias, in that only facilities with an IP are represented in the survey, overestimating staffing estimates. This is most likely to overestimate staffing in ambulatory clinics and outpatient settings because these types of facilities are least likely to have a formal IP role. In fact, a 2016 survey of 109 local APIC chapter members found that although half of IPs in acute care hospitals had primary care responsibilities, none of the survey respondents were specifically employed in a primary care setting, 22 indicating that these types of settings often lack a formal IP role.
An additional limitation of the survey is that although this analysis was limited to IPs who worked in long-term or ambulatory care settings, we were not able to distinguish between those IPs who work in freestanding facilities versus those who work in facilities that are part of a larger system, such as a large medical center that includes acute care, long-term care, and ambulatory care facilities. It is likely that survey respondents represent facilities that are part of a hospital system and/or are part of an infection control department of a larger network. IPs employed in larger medical centers may have resources available to them that differ from the resources available to IPs in freestanding clinics or smaller networks. Additional research that takes account these issues is needed to examine IPC resources and staffing levels in these settings to provide an unbiased estimate of current status and staffing needs.
In this study, only half of the respondents employed in settings outside of acute care reported that their primary job function was in IPC, and most reported that less than half of their job was dedicated to IPC. This indicates that IPs employed in settings outside of acute care often fulfill several functions within their facility and do not focus solely on IPC. The multiple job functions fulfilled by this role have been reported previously in surveys of long-term care setting 16, 17 ; this study shows that those findings can be extended to other nonacute care settings.
Overall, respondents reported spending the largest proportion of their time on surveillance and epidemiologic investigation; however, this varied by setting type. For example, IPs from LTCs and LTACs reported a higher amount of time spent on this activity than IPs from ASCs and home health care. On the other hand, IPs from ASCs reported spending more time on cleaning, sterilization, disinfection, and asepsis, and home health care IPs spent more time on education and research and on management and communication. This variation reflects the unique nature of the health care settings included in this analysis and different patient populations. Additionally, National Healthcare Safety Network reporting requirements and other external regulations that apply to some but not all nonacute care settings may influence the IP role and IPC activities across nonacute care settings.
The finding that IPs spend more time on surveillance and identification of infectious diseases than on education and environment of care is important. Surveillance is a time-consuming activity, and although half of respondents indicated the presence of an informatics application to assist with HAI surveillance, the features of the applications and extent to which the applications were used were not clear. Given the limitations of time and resources faced by IPs outside of nonacute care settings, the focus on surveillance may detract from active infection prevention activities, such as environment of care and staff education, suggesting an area of needed improvement.
CONCLUSIONS
This groundbreaking large study examined IPC in a variety of nonacute care settings such as LTACs, ASCs, and clinics and outpatient settings. Findings indicated that the resources directed to IPC across different types of nonacute care settings may be lacking and identified an important area for IPC education and program improvement. Research is needed to further examine staffing and IPC resources, including training and educational needs, in settings outside of acute care, which represent unique challenges to IPC.
